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FIGURE 2-4   Standard freight car couplers and tank car double-shelf
couplers (NTSB 1980).

protection" is used in reference to all devices that qualify as head puncture
protection according to current (1994) federal standards, including half-
head and full-head protection systems.

Thermal Protection

Thermal protection was introduced at approximately the same time as
head protection. It was developed in response to several major failures in
which tanks carrying flammable gases were weakened by exposure to fire
following a derailment or other accident. Resulting ruptures and explo-
sions, known as BLEVEs (boiling liquid expanding vapor explosions),
often occurred about l/2 hr after the initial accident event, after emergency